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Abstract 
Technology and informatics become part of our daily life. Conversely, the on-line therapeutic work is a reality presenting new 
possibilities and challenges for the professionals. Hardware and software turned more sophisticated as well as the new 
technological solutions to surpass communication barriers. Several studies reveal that "computerized psychology" is a poorly 
investigated field, which makes it a very promising study area. 
This paper presents a work in progress project, which consists on the development of an application that will facilitate the 
interaction among psychologists and patients. The application has two goals. The first one will allow to a professional in the field 
of psychology, to obtain a preliminary analysis of the patient's condition, even before the face-to-face appointment. A registered 
patient may submit narratives in which he reports his situation, and the application will subsequently treat the text and will 
analyze it. Then, a graphical presentation focused, fundamentally, on user’s five senses indicators (hearing, smell, touch, vision 
and taste) will be designed. Finally, the data analysis will be presented to the assigned psychologist. The second goal is to 
evaluate, automatically, the patient tests. Games and other activities will be reported as prescriptions. 
The presented application was designed based on the opinion of the psychologists interviewed. Since the communication process 
will be text and the patient will be free to send it, any time, to the psychologist, it is our conviction that patients will adhere to use 
it. A group of patients intervene in the practice tests conducted.  
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Introduction 
Nowadays, great part of the population follows the technological development that has been observed around us. 
New generations are well known users of technology. This argument makes us consider that the development of an 
interactive application to help psychologist and patients in the interaction they have during their psychological 
assistance will be receptive. The psychologist main preoccupation should be to assure that the potential damages for 
the patient would be beaten by the additional benefits offered through the digital communication, comparing it with 
the traditional methods. 
Many people face difficulties in developing their potential, sorting overcome problems and in the full realization 
of their human potential. Psychologists act looking to produce knowledge about psychological phenomena and 
procedures involved in the context of these difficulties. They measure, characterize, compare them, and finally, they 
assess the problem and define actions that enable the realization of effective interventions on these phenomena. 
A psychological evaluation can be understood as the process of data collection conducted through interviews, 
checking life stories, observations and psychological tools in order to obtain greater insight about the individual, 
how he acts or reacts to certain situations. The cognitive and affective aspects, relating to social and health aspects 
involved in the life context should also be identified. This process refers to the behaviors description and 
classification, in order, to determine certain decisions to support and intervene appropriately as needed [1,2]. 
This paper presents a proposal to use the computer as a supporting tool for psychologists in the evaluation process 
mechanism. The computer input, in this scenario, will help to reduce and streamline the work, to organize the 
process of implementation and evaluation, to maintain a historical basis of the information produced, to provide 
attractiveness and motivation in the patients participation, to enable a form of expression for people with difficulties 
through resources and to support for assisted reviews, analyses, diagnoses and suggestions for intervention. 
The study 
The development of an application to facilitate, assist and complement a psychologist diagnosis of their patients 
would not be developed without the opinions and suggestions of the main intervenient on the process. So, we 
decided to collect first hand data, through interviews with health professionals. The objective was the understanding 
if our original idea was aligned with the professionals’ needs of psychologists in the performance of their functions. 
Conversely, we wanted to develop an application focused on user experience.  
Ten semi-structured interviews were conducted in a person-to-person interaction form with psychologist who 
worked in different institutions: higher education, private clinics, associations of visual impaired persons, and 
associations of disable people. The interviews were semi-structured to allow the interviewees a space of freedom to 
comment and/or present their concerns. Firstly, we prepared the text for the interviews and we selected the 
institutions according their specificities. After each set of interviews form the five selected institutions, we analysed 
the data and started to design first sketches of the application. The use of interviews’ research methods was very 
efficient in the redefinition of our original idea. 
The approach  
The application was designed based on the concept of user experience which, according Nielsen [3] experience 
design is the first requirement for an exemplary user experience to meet the exact needs of the customer. 
Technology-mediated positive experiences revealed stimulation, relatedness, competence, and popularity as the 
salient sources of pleasure [4]. We are convinced that experiences created and shaped through technology will 
optimize the patient / therapist relationship, in order to obtain more useful information. The patient will contribute to 
a simple diagnosis via a computer tool. He will have the opportunity to submit personal narratives, written any 
place, even on its home comfort, expressing, freely, their emotions. Conversely, the therapist may have a more 
specific view of the state of the patient in such circumstances without the necessity of several appointments. 
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Proposed solution  
We propose a solution to extract knowledge from unstructured data with text mining. This tool is based on the 
patient profile. Our solution, represented in Figure 1, has three important steps/parts: 1-Input Data; 2-Process Data; 
3-Data Results. 
 Fig. 1. Proposed System Architecture 
The “Input Data” can occurs by patient or psychologist / therapist. The patient submits information by text or 
interviews records, and by the games or quiz that are prepared for him. The psychologist / therapist can make notes 
or appointments anytime.  
The next step “Annotations” is the pre-processing text and text mining application. The pre-processing text is an 
important task during text mining process before applying any text mining technique because the information is 
from different sources. In this step the data-mining tools used are Weka [5] and GATE [6]. Weka is a collection of 
machine learning algorithms for data mining tasks. GATE is open source software capable of solving almost any 
text-processing problem; it is used for a defined and repeatable process for creating robust and maintainable text 
processing workflows. 
The algorithms can be applied from our own code and it contains tools for data pre-processing, classification, 
regression, clustering, association rules, and visualization. After the pre-processing, text mining technique is 
applied. This is an important stage in which the selected algorithm is applied on text in order to process the text. The 
algorithm such as clustering, classification, summarization, information extractions or visualizations is used. In the 
last step “Reports / Results”, the outputs are analysed and the graphical visualization is used to provide better 
understandable information for mining. 
The application will serve two different types of user: Patient and psychologist / therapist. The former has access 
to several features: "write text", where the patient has a text box and several written tools for later submission; the 
option to see their "scheduled appointments", the option "resources", where the patient has the resources suggested 
by his psychologist and even an option to leave a message to his psychologist. There is also an area with 
notifications from the suggestions of his psychologist, like games to play and articles to read.  
Through the application, the psychologist has available the following functionalities: patients management, 
assigned queries visualization, resource management, a range of games for psychological assessment, questionnaires 
and articles for further reading and also the option of current query which is used, by the psychologist, during the 
consultation to record its notes, rather than the traditional paper pad.  
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Fig. 2. Appointment notes from a patient 
In the storyboard, Fig. 2, in the notes section, a sample of the notes taken in various appointments is shown. This 
figure also presents different tabs containing the information about the patient. Based on several professionals’ 
testimonies, the aggregation of patient information will be very useful helping on diagnosis and treatment.  
The main feature will be the "Patient Management". The psychologist will have the full list of their patients. To 
select a patient he will be redirected to a section containing the information about the patient's profile and the notes 
taken about him. The psychologist can consult the full text submitted by the patient and underline passages, and he 
can make text analysis. This analysis can be based on the frequency of a term occurrence, on related terms or only 
adjectives and on the positive or negative aspects of discourse. The final result is obtained through graphs and 
percentages. The last tab corresponds to the psychologists’ notes, for the current query, if applicable.  
4.1 Text Analytics  
The term text analytics describes a set of linguistic, statistical, and machine learning techniques and it also 
describes the application of text analytics, whether independently or in conjunction with query and analysis of 
fielded. Basically, it is the process of converting unstructured data text into a meaningful data for analysis, using, 
several, linguistics, statistical, and machine learning techniques [13,14]. This term is referred frequently, as text data 
mining or text mining, text analysis [7,8].  
Text analytics involves lexical analysis, annotation, information extraction, association, visualization, etc.   In 
this case, we use text mining because of its ability to work with big data and extract or predict uncovering patterns, 
relationships and relevant information from original data. Although, it is an automated process it will not miss 
information and save time without compromising the text quality. Text mining techniques are used for automated 
information retrieval from textual data sources [8,9] according to a given task and text model.  
In the biomedical literature we can find a range of text mining applications [10].  The emergence of text analytics 
in its current form stems from a refocusing of research in the late 1990s from algorithm development to application, 
as described by Hearst, Marti A. [11].  
We use Weka [5] and GATE [6] for text mining, since it avoids time-consuming on manual activities such as 
theme identification or building topic libraries, which are generated automatically. This tool can quickly discover 
key elements. Interactive GUIs make it easier to identify relevance, to modify algorithms, to document assignments 
and group materials into meaningful aggregations. We can guide machine-learning results with human insights.  
Due to the abstraction and the chosen model, we can explore and analyse a text without reading its words, word-
by-word and we can see, at a glance, how words are interconnected and contextually situated in a network structure. 
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By using a text analytics system, this situation can be achieved more efficiently in comparison to a single reading of 
the text. Yo-Ping Huang, et al [12] create a user-friendly interface for patients to input text messages or record a 
voice file by mobile phones or other input devices to Diagnose Melancholia. 
Conclusions 
This paper presented a work in progress project, which consisted on the development of an application that will 
facilitate the interaction among psychologists and patients. The application was designed considering the data 
gathered from interviews with psychologists working in different environments.  
Presently, the test phase of the project demonstrates that the application suited the demands of psychologists. We 
are working on the text analysis and the improvement of the sensitive data with emotional clues. The development 
of software based on NVIVO characteristics is, now, our main concern, which could improve text analysis. 
References 
[1] Anastasi, A. & Urbina, S. (2000). Testagem Psicológica. Porto Alegre: Artes Médicas.  
[2] Pasquali, L. (2001). Técnicas do Exame Psicológico – TEP manual (volume I). São Paulo: Casa do Psicólogo.  
[3] Nielsen (2006) em Nielsen Norman Group: http://www.useit.com/ , consultado em 22-04-2014 
[4] Hassenzahl, Marc, Diefenbach, Sarah and Goritz, Anja (2010): Needs, affect, and interactive products - Facets of user experience. In 
Interacting with Computers, 22 (5) pp. 353-362. 
[5] Mark Hall, Eibe Frank, Geoffrey Holmes, Bernhard Pfahringer, Peter Reutemann, Ian H. Witten (2009); The WEKA Data Mining Software: 
An Update; SIGKDD Explorations, Volume 11, Issue 1. 
[6] H. Cunningham, V. Tablan, A. Roberts, K. Bontcheva (2013) Getting More Out of Biomedical Documents with GATE's Full Lifecycle Open 
Source Text Analytics. PLoS Comput Biol 9(2): e1002854. doi:10.1371/journal.pcbi.1002854 — http://tinyurl.com/gate-life-sci/. 
[7] Divya, Nasa  (2012), "Text Mining Techniques- A Survey" International Journal of Advanced Research in Computer Science and Software 
Engineering, Volume 2, Issue 4, April 2012. 
[8] Feldman, R., & Sanger, J. (2007). The Text Mining Handbook: Advanced Approaches in Analyzing Unstructured Data. Cambridge 
University Press. 
[9] Berry & Kogan, (2010), Text Mining: Applications and Theory,Wiley 
 [10] Cohen, K. Bretonnel; Hunter, Lawrence (2008). "Getting Started in Text Mining". PLoS Computational Biology 4 (1): 20.  
 [11] Hearst, Marti A. (1999). "Untangling text data mining". Proceedings of the 37th annual meeting of the Association for Computational 
Linguistics on Computational Linguistics. pp. 3–10.  
 [12] Yo-Ping Huang; Hong-Wen Chiu; Wei-Po Chuan; Sandnes, F.-E., (2010) "Discovering fuzzy association rules from patient's daily text 
messages to diagnose melancholia," Systems Man and Cybernetics (SMC), 2010 IEEE International Conference on , vol., no., pp.3523,3528, 
10-13 Oct. 
[13] Risch, J., Kao, A., Poteet, S. R., & Wu, Y. J. (2008). Text visualization for visual text analytics. In S. J. Simoff, M. H. B¨ohlen, & A. 
Mazeika (Eds.), Visual Data Mining (pp. 154–171). Berlin: Springer. 
[14] Diesner, J., & Carley, K. M. (2004). AutoMap1.2 - Extract, analyze, represent, and compare mental models from texts. Technical Report 
Carnegie Mellon University School of Computer Science ISRI - CASOS. 
 
